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Abstract 
 
The amount of carbon dioxide emitted from soil is produced almost entirely by plant root respiration and 
microbial decomposition of organic matter. The amount of carbon released by peat bogs (histosol) depends on the 
interaction between the quantity of water in the bogs and organic carbon produced and consumed, which also depends 
on the chemical nature of the various plants found there. In peat bog "Valea Morii”, Cluj County, the rate of carbon 
emissions registered average is 7.04 g/m2/h, the amount of CO2 varying according to the layer depth but registering 
higher values than those of the mineral substrate. 
 
Keywords:  peat, peat bog, CO2 emissions 
 
 
 
1. Introduction 
 
Covering almost 3% (4 million km2) of the 
globe, peat lands store 550 Gt of carbon, twice more 
than the entire forest biomass of the world [4], being 
the most carbon-rich ecosystems around the 
terrestrial biosphere.  
In the last 100 years, however, cleaning, 
scraping, drainage and irrational exploitation of peat 
lands transform them from deposits into a source of 
carbon emissions. These, together with a wide range 
of emissions resulting from human activity have 
contributed to the increase of carbon dioxide in the 
atmosphere, the main cause of climate change. 
The amount of carbon dioxide emitted from 
soil is produced almost entirely by plant root 
respiration and microbial decomposition of organic 
matter [3].  
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The amount of carbon released by peat bogs 
depends on the interaction between the quantity of 
water in the bogs and organic carbon produced and 
consumed there [1], which also depends on the 
chemical nature of the various plants found there. 
Became famous by varieties of wetlands flora, Valea 
Morii is located southwest of the village Feleacu, from 
beech and to the highway. Those were generally made 
on the gentle right side of the valley, rarely left side 
due to landslides. There are about 5 areas with peat 
sediment, which together have about 2 hectares, with a 
stock of peat about 20,000 m3 [6]. Located at an 
altitude of approximately 250 m below Feleac (744 
m), Valea Morii has a specific open-depression 
microclimate to south-east, specific to deciduous forest 
Querceto-Carpinetum roboris petraea and Fageto –
Carpinetum, down almost to the valley. In wetlands 
covered with organic soils, on sand-greaser sarmatian 
formations with “Feleac concretions" supported by 
marly-clayey deposits there are some rare flora such as 
glacial relicts: Cladium  maricsis, Tofieldia caliculata, 
Swertia perenis. 
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2. Material and method 
 
Samples analyzed were collected at different 
depths of the three profiles made in “Valea Morii” 
peat bog (figure 2), according to standards 
developed by ICPA. Samples were analyzed using 
the current methods used in the laboratories of Soil 
Sciences at USAMV Cluj-Napoca.  
CO2 emissions from peat were recorded using 
a closed  dynamic system,  invented  and  conceived  
where the operation system lies and where we can 
 
 
find infrared sensor for CO2, the pump that insures 
the air flux and the monitor where we can read the  
by PP System (USA). The system has two main 
parts, which are: the main module (CIRAS 2) 
results; the other component of the system is the 
closed chamber which has 78.5 cm2 and the volume 
of 1171 ml (figure 1). The two components are 
interconnected, and the operation system from the 
main module controls the measuring procedure. CO2 
flux and the evaporation rate from the soil surface 
are determined simultaneously. 
 
 
 
Figure 1. CIRAS 2 soil respiration system 
 
Figure 2.  Histosol profile in Valea Morii 
 
3. Results and discussion 
 
Peat "Valea Morii" has a pre mountain 
valley topoclimate. The natural vegetation is 
made by Cariceto-Eriophoretum latifoliae, with  
 
 
Tofieldia, and parent material consists of 
sand-greaser deposits alternating with marl 
clay. The characteristics of Valea Morii histosol 
are detailed in table 1. 
 
Table 1. The characteristics of  “Valea Morii” histosol 
P2O5 K2O Horizon Clay 
(<0.002mm) 
Organic 
matter 
pH 
(H2O) 
V 
% 
N 
total mg/10g sol 
T 13.2 30.20 5.85 79.6 0.59 6.40 3.00 
T/Go 15.45 10.35 6.47 74.47 0.39 1.90 1.75 
Gr 6.92 0.75 7.28 87.0 traces 3.74 4.00 
 
            
Note that the peat horizon exceeds 50 cm and 
contains hemico-saprica organic substance, has a 
acid to neutral reaction, soils fits into eu-
mesotrophic soil type. 
         In terms of CO2 emissions recorded at the 
surface, they fall in the range 4.82 - 12.6 g/m2/h,  
 
corresponding to evaporation in the range from 0.11 
to 0.57 g/m2/h, as shown in figure 3. It was also 
noticed that the amount of CO2 varies according to 
peat layer depth (figure 4), still being the largest 
amount of CO2 emitted than the mineral substrate 
(figure 5). 
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Figure 3. Respiration and evaporation of  “Vadul 
Morii” histosol 
 
Figure 4. CO2 emissions according to the depth of  
substrate 
 
Figure 5. CO2 emissions in “Valea Morii” peat bog 
 
 
4. Conclusions 
 
         Located at an altitude of approximately 250 m 
below Feleac, Valea Morii peat bog has an peat horizon 
which exceeds 50 cm and contains hemico-sapric organic 
substance. Peat has a weakly acid soil reaction close to 
neutral, total nitrogen having low values of 0.59 and 0.39 
in the horizon T/Go.         
           Carbon dioxide emissions registered have values 
that vary depending on the depth of the substrate and are 
directly influenced by the amount of organic matter. 
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